( SF D ( y 
| 


Safety of Technogenic and Natural Systems 





VJIK 614.84 
DOT 10.23947/2541-9129-2018-1-2-69-85 


M3Y4GEHHE PAKTOPOB, BJIMAFOWINX 
HA ®OPMHPOBAHHE OBCTAHOBKH C 
MOXKAPAMH B CEJIBCKUX 
MOCEJIEHHUAX CYBBEKTOB 
POCCHUCKON ®EJIEPALMH C 
HMCHOJIb30OBAHHEM 

@®AKTOPHOTO AHAJIN3A 


A, A. Hopowun, B. B. Xapun, 

E. B. boopunee, E. FO. Yoasuoea, 

A. A. Konoawoe 

Hay4Ho-nccleqOBaTesIbBCKHM MHCTHTYT NPOTHBOMOKapHou 


oOopoHEI» (DI BY BHUUITIO MUC Poccuny), 
r. banawimxa, Poccuuickasa Menepalna 


vvkharin @ yandex.ru 
bobrinev2002 @ mail.ru 


akond2008 @ mail.ru 


IIpopegeHo dbakTopHoe MOeuIMpoBaHue Cc UC- 
TIOJIb3OBaHHeEM JIAHHBIX 110 MOKapHOU OMAaCHOCTH, 
(DYHKI[MOHaJIBHOMY HM peCypCHOMy COCTOAHHIO 
1lO%KapHOUW OxpaHbl HW WOKa3zaTeslev COMMasIbHO- 
IKOHOMHYECKOLO Ppa3BUTHA CeJIbBCKHX MOCeICHUuH 
cyObekToB Poccuiickon Dexepamnuu. DakTOpHBIi 
aHasIH3 BbIABHJI HH3KHU YpOBeHb 3alllMIl[eHHOCTH 
OT TO%KapoB HeOOJbINMX CeIbCKUX MOCeeHuH. 
Iloka3aHo, YTO yBeM4eHHe BPeMeHH TIpHOBITHA 
TepBoro WoOApasqeseHuA MOKAaPHON OXxpaHbl K 
MeCTY I1O2%Kapa NOBbIMAeT PUCK THOeIM Oe Ha 
mox*Kape, UW 4TO C yBeEJIM4CHHeEM CpeHero paccTo- 
AHUA JO MOKAPHON YacTH BO3pacTaeT BeIMYMHAa 
moxKapHoro pucKka. Ilomy4eHHbIe pe3yJIbTaTHI 
HO3BOJIAT pa3spadoTaTb MeponpuaATHA TO CHWKe- 
HUIO PHCKOB O%*KaPpHOW OMAaCHOCTH B CeJIbCKHX 
moceseHuax Poccuvickon Deepa. 


KuroueBbie cCJI0OBa: WoOKapHad Oe30MmacHocTs, 


(pPaKTOPHbIM aHasiM3, CelbCKHMe MOCeJICHHA, 


MO%#KapHbIM PHCK. 


Bpejenne. OHUM 43 MeponpHuATHu 10 O0ec- 
TIeueHHIO Ka4eCTBeCHHOrO TIOBbINNeCHHA YypOBHA 
3all[MI[eHHOCTH HacesIeHuA OT TOxKapoB B «Oc- 
HOBaXx TOcyapcTBeHHON WomMTHKH PoccuucKonu 
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The authors have conducted the factor modeling 


using data on fire danger, on functional and re- 
source status of fire protection and indicators of 
social and economic development of rural settle- 
ments of the Russian Federation subjects. The 
factor analysis has revealed a low level of protec- 
tion from fires in small rural settlements. It is also 
shown that an increase in the arrival time of the 
first fire-fighting unit to the place of fire increases 
the mortality risk in a fire, and that with the in- 
crease in the average distance to the fire depart- 
ment, the fire risk magnitude is increasing. The 
obtained results will make it possible to develop 
measures to reduce fire danger risks in rural set- 
tlements of the Russian Federation. 


Keywords: fire safety, factor analysis, rural set- 
tlements, fire risk 


Introduction. The development and imple- 
mentation of a set of measures to ensure fire safe- 


ty of settlements, the formation of their life sup- 
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Meylepauuu B OOAaCTH NOxKapHOH Oe30macHOcTU 
Ha nepuoy Wo 2030 roga» Ha3BaHa «BbIPAaOOTKA U 
OCYIIecTBIeHHe KOMIIIeKca Mep HO oOecrieye- 
HHIO HOKapHOM Oe30MacHOCTH HaceJICHHbIxX 
IYHKTOB, (OPMHpOBaHHe CHCTeMbI UX %*K3He- 
oOeciieyeHHaA Ha OCHOBe aHalIv3a MoxKapHoro 
pucKka» | 1]. 

Jit JOCTWXKCHUA TAKOBbIX Pe3YJIbTATOB HeOO- 
XOJMMO  OICHHTb BIIMAHHe COlMalIbHO- 
SKOHOMHYeECKHX (aKTOPOB HU WOKa3aTeueu PyHK- 
IMOHAaIBHOrO WM pecypCHOTO COCTOAHUA TOKap- 
HOM OXpaHbI Ha YPOBeCHb MO#KapHOU OMaCHOCTH B 
HaCeJICHHBIX MYHKTAaXx. 

C 9TOM WesIbIO MpoBeyeHO (akTOpHOe MoOyIe- 
NMpoOBaHve C AUCHOJIb3OBAHHeEM JaHHBIX M10 I0- 
%KAapHOH OMACHOCTH, 10 (PYHKUMOHAJIBHOMY HU pe- 
CYPCHOMY COCTOAHHIO MO%*KAapHOM OxpaHbl U M0- 
Ka3aTesev COUMaIbHO-IKOHOMHYECKOLO pa3sBHTHA 
CeJIBCKHX TOceseHHHM cyObeKTOB PocculicKkon 


Meyepaunu 3a nepunor c 2014 mo 2016 rr. 


Hlopaq0K TpoBexqeHHnA aKTOPHOrO aHalin- 
3a. MakTOPHbIN aHalIM3 BbIMOJIHACTCA C I[CJIbIO 
BbIABJICHUA CTPYKTYPHBIX CBA3CH MOXY WOKa3a- 
TeJIMMH TOKAapHOH OMAaCHOCTH, PYHKIMOHAJIbHO- 
TO HM pecypcHoro obeciteyeHuaA NOApa3qereHun 
MO*KapHOW OxpaHbl WU MWOKAa3aTeIeH COMMAaJIbHO- 
IKOHOMHYECKOLO Ppa3sBUTHA CeJIbBCKUX MOCesIeHHH 
cyObekToB Poccuiickonw Deepaiuu WyTeM BBI- 
WeuIeHuA HeOOUbIUOrO YMCa WaTeHTHbIX (akTO- 
POB, H3MCHeEHHe KOTOPbIX OObACHAeCT H3MeCHEHHE 
HaOHOaeMBIX WOKa3aTemen [2, 3]. DakTOpHbIM 
aHasIN3 BKJIHOUaeT TPH 9TaMa: 

e BbIeIeHHe MepBOHAYaJIBHBIX (AKTOPOB; 

e BpallleHve BBIeCICHHbIX (aKTOPOB Cc Ie- 
NbIO OOJerueHuA UX MHTepupeTalMu B TepMHHax 
MCXOJIHBIX II€@pCMeHHBIX; 

e coOjlepxKaTesIbHad UHTeplpeTalua HOBBbIX 
(pAKTOPOB B IIpeJIMeTHBIX TEPMHHAX, YTO ABJIACT- 
CAH TBOPYeCKOH 3aa4en UCCIeOBATeIA, BbIXO- 
Alle 34 paMKU (POpMAaJIbHOrO MeTOIIA. 

Jia BbIeIeHuA MaKTOPOB UCHOUIb30BaJIMCb 
HeECKOJIBKO MCTOJIOB: IaBHbIX KOMIMOHEHT, I[CHT- 
POWTHbIM UW MaKCHMalIbHOrO TpaBwsonoa00us. 
Bce Tp MeTOjIa IpUBOAAT K OJIM3KUM pe3yiIbTa- 
TaM, COrIaCyHOWIMMcaA Mex TY COoOOH B Mpeyemax 
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port system based on fire risk analysis was men- 
tioned as one of the measures to ensure a qualita- 
tive increase in the level of fire protection of the 
population in the "Fundamentals of the state poli- 
cy of the Russian Federation in the field of fire 
safety for the period until 2030" [1]. 

To achieve such results it 1s necessary to as- 
sess the influence of social and economic factors 
and indicators of functional and resource condi- 
tion of fire protection on the level of fire danger 
in settlements. 

For this purpose the factor modeling with the 
use of data on fire danger, on functional and re- 
source condition of fire protection and indicators 
of social and economic development of rural set- 
tlements of the Russian Federation subjects for 
the period from 2014 to 2016 has been carried 


out. 


Factor analysis procedure. Factor analysis is 
performed to identify structural relationships be- 
tween fire danger indicators, functional and re- 
source support of fire protection units and indica- 
tors of socio-economic development of rural set- 
tlements of the Russian Federation subjects by 
highlighting a small number of latent factors, the 
change of which explains the change in the ob- 
served indicators [2, 3]. Factor analysis includes 
three stages: 

e identification of initial factors; 

e rotation of the selected factors to facilitate 
their interpretation in terms of the original varia- 
bles; 

e profound interpretation of new factors in 
subject terms, which is a creative task of a re- 
searcher, going beyond the formal method. 

Several methods have been used to identify 
factors: principal components method, centroidal 
method and maximum likelihood method. All 


three methods lead to similar results, consistent 
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CTATUCTHYeCKHX TorpelliHocTev. B asIbHenIeM 
JIA TpOBeqeHHA (PakTOPHOTO aHaH3a ObLI BBbI- 
OpaH MeTOJ, TIaBHbIX KOMMOHeHT. Jia oOnerue- 
HHA TIpeMeTHOM MHTepiipeTamun PakTOpoB OBI- 
NO IpOBeXeHO UX BpallleHve B MpOCTpaHcTsBe e- 
pemMeHHBIX. McnosIb30BasIOCb HECKOJIBKO MeETOJIOB 
BpallleHua: BapuMakc (oOecIIeuuBaeT Jry4miee 
pa3yeuleHve (akTOPOB 3a C4UeCT YMCHbINeHHA 4UC- 
la TICPCMeCHHBIX, CBA3AHHbIX C K@KJIbIM (akTO- 
poM), KBapTuMakc (uMeeT TeHJICHIMIO K BbIeJIe- 
HHIO reHepasIbHOrO (bakTOpa UM YIIpOWeHHA UH- 
TeplipeTaluu 3a CUeT YMeHbINeCHHA YCIa PakTO- 
POB, CBA3AHHBIX C KaxKOM WepeMeHHON), OUKBap- 
THMakc MW 9KBUMAKC. Ilepey, BpallleHveM BBINOI- 
HeHa HOpMalIM3allMa (PAKTOPHBIX Harpy30K MeTO- 
OM Kaii3epa, 4TOOBI HCKIIIOUMTS BJIMAHHE Ha pe- 
3yJIbTaT TeCPpeCMeHHbIX C OObIMIOM OOMLHOCTBIO. 
AHasIv3 TOJTYYCHHBIX Pe3yYIbTATOB MWOKa3asl, YTO 
(pPaKTOpHbIe Harpy3KH He 3aBMCAT OT MeTOIa 
BpalleHua. B asIbHeMINeM Bpall[eHve OCYIIeCTB- 
IAJIOCb METOJIOM BapuMaKC. 

Ina dopMupoBaHua WoKa3aTeseih NoKapHor 
onacHocTu, (yHKUMOHAIbHOrO HU PecypcHOro Co- 
CTOAHHA MOKAPHON OxpaHbl perwvoHoB PoccuH- 
CKOM WMeyepalluv UCHOUb30BaIach CcTaTHCcTHUe- 
ckad WHDopMalluA, cozepxKaillaica B eepasib- 
HBIX OaHKax WaHHEIxX OI bY BHUUIIO MYC P® 
[4]. Iloka3atenm comMasbHo-3KOHOMHMYeCKOrO 


pa3BUTHA CeIbCKHUX TeppHTOpui CcyObBeKTOB 
C(OPMUPOBaHbI Ha OCHOBEe J@HHbIX, OMyOIMKO- 
BaHHbIX I ocyapcTBeHHbIM KomuteTtom P® m0 
cratuctuke [5]. B taOmuiye | mnpuBeyzeH cuHucoK 
pervoHos Poccuvickon Deyepaluu c yKa3aHvemM 
TIOPAKOBBIX HOMEPOB, KOTOPBIe UCHOJIb3YIOTCA 
JIA OTOOPaxKeHHA TUX PCErHOHOB Ha rpadukKax. 
CoOpaHHble cTaTucTuyeckuve aHHble lpel- 
CTABJIAKOT COOOHM pa3HOpOsHble (JIOrM4YeCKH HeECo- 
VW3MepuMBIle) BeIMYMHBI. JIA TOrO 4YTOOBI NpUuBe- 
CTH CTaTHCTH4eCKHe pacueTbI K CMHOM Oa3e ObI- 
Na WpoyewaHa Wpolezypa Wpeocdpa30BaHuA MHO- 
XKECTBa HaTyPasIbHbIX WOKa3zaTesIeM B CHHTeTUYEe- 
CKHe, T.e. OCYIIeCTBIICHAa HOPMUPOBKa psa WOKa- 
3aTeleH pa3uM4HbIMH cnocodamu. Hanpumep, 
HOpMHpoBaHHe TOKa3aTeyew WO UHCIeCHHOCTU 


HaCCJICHHA, KOJIMVUCCTBY CCJIBCKHX TOceyIeHHH U 
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with each other within statistical errors. At a later 
stage, the principal components method was cho- 
sen for factor analysis. To facilitate substantive 
interpretation of factors, their rotation in variables 
context was carried out. We have used several 
methods of rotation: varimax (provides a better 
separation of factors by reducing the number of 
variables associated with each factor), quartimax 
(has a tendency to single out the main factor and 
simplify interpretation by reducing the number of 
factors associated with each variable), biquarti- 
max and equimax. Before rotation, factor load- 
ings were normalized by Kaiser method to ex- 
clude the influence of variables with large gener- 
ality on the result. The analysis of the obtained 
results has showed that factor loadings do not de- 
pend on the rotation method. After that, the rota- 
tion has been carried out by varimax method. 

The statistical information from the Federal 
banks of data of FG@BU VNIIPO of EMERCOM 
of Russia [4] has been used to form the indicators 
of fire danger, the functional and resource condi- 
tion of fire protection of the Russian Federation 
regions. The indicators of socio-economic devel- 
opment of subjects’ rural areas are formed based 
on the data published by the State Committee of 
the Russian Federation for Statistics [5]. Table 1 
lists the regions of the Russian Federation with 
their ordinal numbers that are used to display the- 
se regions on the charts. 

The collected statistics are heterogeneous 
(logically incommensurable) values. In order to 
lead the statistical calculations to a single data- 
base, a procedure was carried out to convert a set 
of natural indicators into synthetic ones, i.e. a 
number of indicators were rated in various ways. 
For example, rating of indicators according to 
population, number of rural settlements, etc. Fur- 


ther modelling has been carried out on the basis 
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Ha OCHOBe TIOJIYYCHHOM MAaTPHIIbI CHHTETHYECKHX of the obtained matrix of synthetic indicators. 


moka3atesieH. KaxkOMy H3 paCCMOTPeCHHBIX II0- Each of the considered indicators has gained an 


Ka3aTeeH Oba UpucBoeHa HHJMBUyallbHad ae : 2 ee 
jaa P nanan individual coding. Socio-economic indicators are 


KOWMpoBKa. ColasIbHO-JKOHOMHYeCKHe 0Ka3a- oo, —— 
indicated through variables X;, indicators of the 
TeJIM OOO3HAYEHbI Yepe3 NepeMeHHble X;, WOKa3a- 


rem (byHKuUMOHaIbHOrO HM pecypcHoro cocTos- functional and resource status of fire protection - 


HMA 1O%*KapHOU OxpaHbl — yepe3 Y;, WoKa3aTesUu through Y;, fire danger indicators-through Z;. 
Mox*KapHOU OlacHocTu — yepe3 Zj. 
Table 1 
Taoauya | 
CriMcoK perMvoHos Pocculickon Deepalluu HU COOTBETCTBYIOINMe UM MOpAKOBbIeC HOMepa JIA 
OTOOpaxkKeHHA PervOHOB Ha rpadukax 
List of the Russian Federation regions and their corresponding numbers for displaying 
them on charts 


Name of the subject Name of the subject 
an 
Northwest Federal District Ural Federal District 
The Karelia Republic Kurgan Oblast 
The Komi Republic Sverdlovsk Oblast 
Arkhangelsk Oblast Tyumen region 
Nenets Autonomous Okrug Khanty-Mansi Autonomous Okrug 
Vologda oblast Yamalo-Nenets Autonomous Okrug 
O letingad Oblast | | Chehabmakomast 
Leningrad Oblast Chelyabinsk Oblast 
TL titmansk Obst |_| Southern Federal Distrct 
Murmansk Oblast Southern Federal District 
S[Noveored Ost | | Theadyeew Repub 
Novgorod Oblast The Adygea Republic 
Pl pstov Obst || The amt Repubie 
Pskov Oblast The Kalmykia Republic 
Kaliningrad Oblast The Republic of Crimea 
Gantt Federal District Krasnodar ai 
Central Federal District Krasnodar Krai 
Belgorod Oblast Astrakhan Oblast 
Bryansk Oblast Volgograd Oblast 
Vladimir Oblast Rostov Oblast 
fe Norm Oblar| | North ¢measion Federal District 
Voronezh Oblast North Caucasian Federal District 
Ivanovo Oblast The Dagestan Republic 


o/b ps-journal.rul a 








uy PIA IY B SF JI » ( y 


Safety of Technogenic and Natural Systems 





CmosleHcKad OOJIaCTb PecnyOnnka bypatTua 
TaMOoBckad OOJIaCTb PecnyOmmka Asta 
TBepckasa oOacTb PecnyOsmka TsiBa 
TysbcKaa OOaCTB PecnyOsmka Xakacua 


ApociaBckad OOUACTb hell AuiTavickuii Kpaii 


PecnyOsuka Mapun Du _ Upkytckas o0actTb 


PecnyOmuka Mopyosua Kemeposckad OOJ1aCTb 
PecnyOnuka TatapctTaH Hopsocnoupckas oOacTb 
Yamyptckas PecityOsnka Omckas OOsIacTB 
Yysatickaa PecnyOmuKka Tomckaa OOs1acTb 
Ilepmckuu Kpan _ JlasIbHeBOCTOUHBIN DO 
Kuposckasd OO1acTb PecnyOmuka Caxa (AkyTu4) 
Hwxkeropoyckas OOacTb KamuatTckui Kpani 
OpeHOyprckas oOs1acTB IIpumopckuii Kpaii 
[leH3eHcKaad OOaCTb XadapoBcKHi Kpai 


Camapckad oOsIacTb Amypckaa oO1acTb 


PS TeimtOb | | The North Ossetdlania Republic 
2 pent Obst | | Mhetngushena ube 
P litoweon Oa | TheChechenepbe 
Poneman | [Stopol ar 
Pinan Obst || Sten Pera isriet 
P Lrambov obit | [nies epubte 
P lierobtag | [Tiena tebe 
IpusoswKckun PO 67 | 3a0aikKalbcKHH Kpan 
Volga Federal District Zabaykalsky Krai 
PecnyOsuka BatrkoptoctaH al KpacHospckui Kpai 
2 [thetimin Rep | [Ombonag 
PY lpemobise || Par Basorn Refer isrict 
Oko ontar | [rhea Repuntic Vuto) 
2 Oren Obs | | Prony rah 
Opens Obtan | | Rahat Rue 
2 Samara Oblast | [Amp oblar 


CapaToBckaad OOs1acTb MarayaHckaa oOs1acTb 
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M [anmont Obst” | [redewih nmons Obst 

Ulyanovsk Oblast The Jewish Autonomous Oblast 

attains rng 
Chukotka Autonomous Okrug 





82 | CaxanmmMucKad OOUaCTb 
Sakhalin Oblast 


B oOmieiH cuoxKHOCTH JIA WpoBpeyeHua dak- 
TOPHOrO aHasiu3a OBO OTOOpaHO 47 ToKa3aTe- 
nev Jia 82 cyObexTos Poccuiickon Mexepauuu: 

— KOJIMY4eCTBO 1102KapoB B pacuete Ha 10 THIC. 
YeJIOBeK, CJ., MpOu30mewux MO CiIeXyIOUlMM 
TIpHu4nHaM: 

Z| — HeOcTOpoOxHOe OOpalleHue C OrHeM; 

Zy — HapylleHue WpaBul YCTPOMCTBAa U 93KC- 
IyaTauuu WIeKTPOOOOpyOBaHHA; 

Z3 — HapylleHue lpaBul YCTpOMCTBAa HU 9KC- 
IryaTauu mewenvs; 

Z4 — MOJ2KOT; 

Zs — [pyre Npv4nHBEl; 

— KOJIM4eCTBO NOrMOMIMx Ha WoOKapax JOTeU 
B pacyete Ha 100 TpIc. HaceneHus, B 3ABHCHMO- 
CTH OT NPW4HHbI BOSHUKHOBeHHA WOxKapa: 

Zo — HeEOCTOpOxHOe OOpallleHve C OrHEM; 

Z; — HapylleHuve WpaBul YCTpOMCTBAa HU 93KC- 
IyaTauuu WIeKTPOOOOpyOBaHHA; 

Zz — HapyllleHuve lpaBHI YCTpOMCTBAa HU 9KC- 
IryaTaiuu Wewenvs; 

Zo — MOJKOT; 

Z\0 — [pyre IpH4HHEl; 

— KOJIMYeECTBO TpaBMUpOBaHHBIX Ha WOKapax 
moyen B pacuete Ha 100 ThIc. HaceweHHA, 4ell., 
3aBHCHMOCTH OT IIPH4MHbI BO3HHKHOBeCHHA T0- 
‘Kapa: 

Z11 — HeEOCTOpOxKHOe OOpalllenue C OrHeM; 

Z\2 — HapyleHve paBuI yCTpOMCcTBa U 9KC- 
yaTaluu 3IeKTpoooopyOBaHHus; 

Z13 — HapylleHve lpaBusl yCTpOMCcTBa HU 9KC- 
IryaTauuu meyers; 

Z\4 — MOJKOT; 

215 — Apyrie IpHv4vHB!; 

— IIpaxmMou yuepO OT MO2*KapoB Ha | yesOBeKa, 
pyO., B 3aBHCMMOCTH OT MNPH4HHbI BO3HUKHOBEe- 
HHA Wo*Kapa: 

Z16 — HeOcTOpOxHOe OOpallleHuve C OTHEM; 

Z17 — HapyleHuve TpaBul yCTpOMCcTBa U 9KC- 
yaTaluu 3IeKTpoobopy0OBaHHus; 

Zig — HapylieHve lpaBul yCTpOucTBa U 9KC- 
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In total for factor analysis we have selected 47 
indicators for each of 82 subjects of the Russian 
Federation: 

- the number of fires per 10 thousand people, 
units., occurred for the following reasons: 

Z; - careless handling of fire; 

Z> - violation of the rules of installation and 
operation of electrical equipment; 

Z;3 - violation of the rules of installation and 
operation of furnaces; 

Z4 - arson; 

Zs - other causes; 

- the number of people killed in fires per 100 
thousand population, depending on the cause of 
the fire: 

Zo - careless handling of fire; 

Z7 - violation of the rules of installation and 
operation of electrical equipment; 

Zs - Violation of the rules of installation and 
operation of furnaces; 

Zo - arson; 

Zio - other causes; 

— the number of injured in fires people per 
100 thousand population, persons, depending on 
the cause of the fire: 

Z1, - careless handling of fire; 

Z)2 - Violation of the rules of installation and 
operation of electrical equipment; 

Z73 - violation of the rules of installation and 
operation of furnaces; 

Z14 - arson; 

Z 15 - other causes; 

- direct fire damage per | person, rub, depend- 
ing on the cause of the fire: 

Zio - careless handling of fire; 

Zi7 - violation of the rules of installation and 
operation of electrical equipment; 

Zis - Violation of the rules of installation and 
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TryaTaiuu mWewenvs; 

Z\9 — MOJKOT; 

Z29 — Upyre Ipu4vHs!; 

— KOJIM4eCCTBO YHHUTOXKCHHBIX B pe3yJIbTaTe 
TO#KapOB CTpoeHHu B pacuete Ha 10 TpIC. 4e0- 
BeK, €JI., B 3€BMCHMOCTH OT IIPHYMHbI BO3HUKHO- 
BeHHA MoKapa: 

Z2| — HEOCTOPOxXHOe OOpallleHue C OrHeM; 

Z22 — HapyllleHve TipaBuJI yYCTpOMCTBa HU 9KC- 
IyaTaluu 9IeKTPOOOOpyA0BaHHuA; 

Z23 — HapylleHve T1paBusI yCTpOMCTBa U 9KC- 
TryaTaiuu Weve; 

204 — TIOJKOT; 

225 — [pyre IpH4HHEI; 

Y,; — cpeyqHee paccTosHHve 0 Mox*KapHON 4a- 
CTH JIA 1O%*KapoOB C rHOesIbIO Oe, KM; 

Y. — cpeaHee paccToaHve JO Mox*KapHON 4a- 
CTH JIA 1O%*KapoB Oe3 ruOeNM Oe, KM; 

Y3; — cpeyHee Bpema mpuOsitusa 1-ro mozpa3- 
JIeICHHA MO*KAapHOM OxXpaHbl K MeCTY MO*Kapa WA 
110K apOB C rHOesbiO JOeN, MUH.; 

Y, — cpeyHee Bpema mpuOsitua |-ro mozpa3- 
JIeICHHA MO#KAapHOM OxXpaHbl K MeCTY MO*Kapa WA 
To*K apoB 6e3 rues JOAeH, MHH.; 

Ys — cpe{Hee KOJIM4eCTBO TO*KapHON TeXHu- 
KU, 3a,eMCTBOBaHHONM Mp TYWICHHU MoxKapa, el. 

X, — CpeHAA 4YMCIICHHOCTh HacesIeHuA OJIHO- 
TO CeJIBCKOFO MOCeJICHHA, 4eII.; 

X2 — 4NCHO OOMeoOpa3z0BaTeIbHbIX OpraHH- 
3alluu, e., B pacuete Ha 10 TIC. HaceeHua; 

X3— 4ucno oOyyarolluxca B OOMIeoOpa30Ba- 
TeJIBHbIX OpraHv3allWAx, 4esl., B pacuetre Ha 100 
yell. HaCeJICHHA; 

X4— 4ucio seueOHO-lpodusakTu4eckux Op- 
raHu3alun, eJ]., B pacuete Ha 10 TIC. HaceeHua; 

X5 — 4HCHO CHOPTHBHbIX COOpyxKeHHH, el, B 
pacuete Ha 10 TpIc. HaceneHHs; 

X6 — 4UCIO MECT B KOJUICKTHBHBIX Cpe{CTBaXx 
pa3MelleHHA, e7]., B pacueTe Ha | TbICc. Hacese- 
HUA; 

X7 — KOJIM4CCTBO Mara3HHOB, eJ., B pacueTe 
Ha | ThIC. HaceJIeHHA; 

Xg — TOproBad MOWatb Mara3HHOB, KB. M Ha 
10 yesoBeK; 

X 9 — KOJIM4ECTBO OOBEKTOB OOIMIECTBEHHOrO 
NMTaHHA, e7l., B pacuete Ha 10 ThIc. HaceseHua; 
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operation of furnaces; 

Z19 - arson; 

Z09 - other causes; 

- the number of buildings destroyed as a result 
of fires per 10 thousand people, units., depending 
on the cause of the fire: 

Z2, - careless handling of fire; 

Z>2 - violation of the rules of installation and 
operation of electrical equipment; 

Z>3 - violation of the rules of installation and 
operation of furnaces; 

Z04 - arson; 

Zs - other reasons; 

Y; - average distance to fire station for fires 
with fatal accidents, km; 

Y>- average distance to the fire station for fires 
without fatal accidents, km; 

Y3 - average time of arrival of the Ist fire- 
fighting unit to the place of fire for fires with fatal 
accidents, min.; 

Y4 - average time of arrival of the Ist fire- 
fighting unit to the fire place for fires without fa- 
tal accidents, min.; 

Ys - average number of firefighters involved in 
fire extinguishing. 

X; - average population of one rural settle- 
ment, people. ; 

X2 — the number of general educational insti- 
tutions, units, per 10 thousand population; 

X3 — the number of students in educational in- 
stitutions, persons per 100 of the population; 

X4— the number of treatment-and-prophylactic 
organizations, units, per 10 thousand population; 

Xs - number of sports facilities, units, per 10 
thousand population; 

Xo — the number of places in collective ac- 
commodation facilities, units, per 1 thousand 
population; 

X7 — the number of stores, units, per 1 thou- 
sand population; 

Xs - shopping floor space, sq. m, for 10 peo- 
ple; 

Xg - the number of food and beverage facili- 
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X19 — KONMUYeECTBO OOBEKTOB OBITOBOrO OO0- 


CIIYKUBAaHHA, e]., B pacuete Ha 10 ThIC. Hacesle- 
HHS; 

X11; — JOJIA CeuIbCKUX TOCesIeHHH, OOCIYyKU- 
Bae€MbIX IOUTOBOM CBA3bIO, % OT OOMIeErO 4NCIA 
CeJIBCKHX MOCeJIeHHH; 

X12 — HONA Tele@OHU3MPOBaHHbIX CeJIbCKHX 
moceleHuun, % OT OOMWero YHCIIAa CeJIbCKHX TOCce- 
JIeHHN; 

X13 — MHBCCTHUMUM B OCHOBHOM KaliMtTail, THIC. 
py0. Ha 4eno0BeKa; 

X14— BBOJI 2KHJIbIX JIOMOB, KB. M Ha 4CJIOBEKA; 

X15 — OOWlad WOWaTb 2WKMIbIX NOMeLICHHH, 
KB. M Ha 4CJIOBEKA; 

Xi6 — JONAH HaceeHHA, MpoOxKUBAIOWero B 
BeETXOM 2KWIbe, %; 

X17 — OJMHOUHOe TpOTs2KeHHe YIM4HOU 1a30- 
BOH CeTH, M Ha 4eJIOBeKa; 

Xig — JOA Hera3u@UUMpOBaHHbIxX CeJIbCKHX 
TocesIeHHi, % OT OOMWero WCa CelIbCKMX MO0Cce- 
JIeHHN; 

X19 — OXMHOUHOe NPOTAKeHHE YIIMYHOK BO- 
JOMPOBOJHOU CeTH, M Ha 4eJIOBeKa; 

Pe3yJIbTaTbI MakKTOpHOrO aHasmn3a. Dak- 
TOPHbIM aHasIM3 BbIABWJI IATb 3HA4MMBIX (aKTO- 
pos. IIpu stom TepBEIi PakTOp OOycNOBIMBAaeT 
20,5% oOmeni fucnepcun, Bropoi — 10,6%, 
TpeTun — 8,9%, 4ueTBepTEIi — 10,1%, maTbIit — 
6,7% ooOmeH Wucnepcuu. B cyMMe IIATb 3Ha4dHu- 
MBIX (PaKTOPOB OOycIOBIUBAIOT 56,8 % oOdmler 
TMciiepcnu. 

3HayeHHA (PaKTOPHbIX Harpy30K JIA KaxKTON 
IICPeMeCHHOM JIA ATH 3HAYMMBIX (AKTOPOB Mpu- 
BeJICHbI B TaOsMIe 2. HanOonee 3HayMMbBle WIA 
KaxkOro (akTopa epeMeHHbIe, (akTOpHbIe 
Harpy3KU JIA KOTOPbIX MMCHOT aOCOJIIOTHBIC 3Ha- 
yeHua Oobie 0,7 (BbIZeueHbI B TaOMuLe 2 *KUp- 
HbIM LIpu@TomM). 
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ties, units, per 10 thousand population; 

X70 - the number of personal service facilities, 
units, per 10 thousand population; 

X;; - share of rural settlements with postal 
service, % of total rural settlements; 

Xj ;2 — the share of rural settlements with a tel- 
ephone line, % of total rural population; 

X73 - investments in fixed assets, thousand ru- 
bles per person; 

Xj4 - commissioning of residential buildings, 
Sq. mM. per person; 

X75 - total living area, sq. m. per person; 

X16 — the proportion of the population living in 
dilapidated housing, %; 

X77 - single length of the street gas network, 
m. per person; 

X7s - Share of non-gasified rural settlements, 
% of total rural population; 

X79 - single length of the street water supply 


network, m. per person; 


Factor analysis results. The factor analysis 
has revealed five significant factors. By so, the 
first factor determines 20.5% of the total vari- 
ance, the second — 10.6%, the third — 8.9%, the 
fourth — 10.1%, the fifth — 6.7% of the total 
variance. In total, five significant factors account 
for 56.8% of the total variance. 

Table 2 shows the factor loadings for each 
variable for the five significant factors. The most 
significant variables for each factor are the varia- 
bles the factor loadings for which have absolute 
values greater than 0.7 (shown in Table 2 in 
bold). 
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Table 2 


Martpuila akTOpHBIX Harpy30K 
Factor loadings matrix 


_—— Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
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-0.015 0.041 -0.762 -0.177 -0.062 


B neppsm dakTrop HanOonbumMM BKIAay 
BHOCAT HepeMeHHBbIle, CBA3AHHbIe C MOKa3aTeAMU 
TO*KAapHOM OMACHOCTH (KOJIMYeECTBO MO*KapoB, rH- 
OejIb, YHHYTOXKeHHbIe CTpoeHua). Handosbmiee 
3HayeHWe UMEIOT IIepeMeHHBIe, CBA3AHHBIe C H0- 
*KapaMH, WPOW30WIeTMIMMU TO Tpw4nHaM HeocTo- 
poxHoro OOpallleHHuaA Cc OrHeM, HapyllieHua mpa- 
BHI YCTPpOMCTBa UM SKCIIIyaTalluu 31IeKTpoodopy- 
OBaHHA UM evel, WospKora. TakxKe B 9TOT (aKTOP 
3HAdHTeJIbHbIM BKIa, BHOCHT MepeMeHHad «cpeli- 
HAA YACJICHHOCTh HaceyIeHHA OJHOTO CeJIbCKOrO 
TocesIeHua»>, Wpwuem (bakTOpHad Harpy3Ka JVIA 
JJAHHON MepeMeHHOM UMeeT OTPHIaTeIbHOe 3Ha- 
YeHHe, T.eC. YPOBCHb TO%*KapHOM ONacHOCTH OOlIb- 
Ie JIA HEOOJbIIMX CeIbCKUX TocesIeHHH. Kpome 
Toro, dakTopHad Harpy3Ka Id WepeMeHHOH 
«CpeyIHee KOJIMY4ECTBO NOKapHOW TeXHUKH, 3aJlen- 
CTBOBAaHHOH pH TyWIeHHH O0%Kapa» UMee>rT 
HanOolibliee 3HaYeHHe MMECHHO JIA MepBoro (ak- 
Topa. ITO MOXKHO OOBACHUTh HU3KOM 3allMIeH- 
HOCTbIO HeOOJIbINMX CeJIbCKUX MOCeIeHHH, B KO- 
TOPbIX YaCTO OTCYTCTByeT HeOOxoyMMad TO%Kap- 
Had TEXHNKAa, W3-3a Vero He yaeTCA OBICTPO JIOKa- 
NM30BaTb BO3SHHKINMM WoKap, YTO TpeOyeT mpu- 
BJICUCHHA JIOMOJIHHTeCUbHOM TeXHUKM UW BeseT K 
YBeJIMYeHHIO WOTepb OT WoOKapa. Kpome toro, 
OObIUON BKIa B WepBbIit (~akTOp BHOCAT Mepe- 
MeHHasd «CpeyHee BpeMa mpHOobITuA 1-ro nNo”pa3- 
JIeICHUA TOKapHON OXpaHbl K MeCTY TO%*Kapa» c 
TIOJIOXKUTCILHBIM 3HAKOM HW OJHO3HAYHOM MHTep- 
lipetaijue — yBeM4eHve BpeMeHu MpuosiTus 1- 
TO TOApa3sqeuweHua WoOKAapHOM OXxpaHbl K MeCcTYy 
ox*Kapa MOBbIMAeT PUCK MHOeIM OTe Ha 10%Ka- 
pe. Creyyer BbIZeIMTb WOKa3aTeM COMMasIbHO- 
IKOHOMHYECKOLO pa3BUTHA CeJIBCKUX TeppuTOpUH, 
BHOCAIIMX HavOOJIbIIMH BKIAa B (akTOp Wo%Kap- 
HOW OWacHOCTH — 93TO CpeHAA MIO ab XKMIIbIX 
TOMeIIeCHHH, IpUuxoalaica Ha | 4eOBeKa; JOA 
Hera3Hv(UUMpOBaHHbIX CeJIbCKHX MOCeJIeHHH 


quCcIO OOy4arOluxcaA B OOMeOOpaz0BaTeJIbHbIX 


The variables related to the indicators of fire 
danger (number of fires, deaths, destroyed build- 
ings) make the greatest contribution to the first 
factor. The most important variables are connect- 
ed to the fires that occurred due to careless han- 
dling of fire, violations of the rules of the installa- 
tion and operation of electrical equipment and 
furnaces, arson. In addition, the variable "average 
population of one rural settlement" makes a sig- 
nificant contribution to this factor, and the factor 
loading for this variable has a negative value, 1.e. 
the level of fire danger is greater for small rural 
settlements. In addition, the factor loading for the 
variable "average number of fire equipment in- 
volved in fire extinguishing" is most important 
for the first factor. This can be explained by the 
low safety of small rural settlements, which often 
lack the necessary fire equipment, which makes it 
impossible to quickly localize the fire, which re- 
quires additional equipment and leads to an in- 
crease 1n fire losses. Besides, the variable "aver- 
age time of arrival of the Ist fire-fighting unit to a 
fire place" with a positive sign and unambiguous 
interpretation makes a big contribution to the first 
factor - increase in time of arrival of the first fire- 
fighting unit to a fireplace increases the risk of 
death of people on a fire. It is necessary to allo- 
cate indicators of social and economic develop- 
ment of rural territories making the greatest con- 
tribution to the factor of fire danger. They are the 
average area of residential premises per one per- 
son; the share of non-gasified rural settlements 
and the number of students in general educational 


institutions. 
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OpraHu3alluAx. 

Bropow dakTop MO%*KHO HWHTepmpeTupo- 
BaTb KaK XapaKTepH3YIOIIMU YPOBeHb COMMAasIbHO- 
To oOecneyeHuA (KOJIMYeCTBO UH TOproBad TWIO- 
Iajib Mara3HHOB, KOJIMYECTBO OObEKTOB ObITOBOFO 
OOCIYKUBaHUA HU OOMIECTBEHHOTO MMTaHHA, KOJIM- 
YeCTBO OOM[eOOpa3z0BaTeJIBHbIX OplaHH3alluit). 
VMiMeHHO TOSTOMY B 3ITOT (aKTOP C OTPHLUaTesIb- 
HbIM 3HaKOM BXOJIAT MepeMeHHad «CpesHee BPeMA 
pnHopitua |-ro noxpa3sqeuweHua WoxKapHOM Oxpa- 
HbI K MeCTYy T10%Kapa». OgHako loKa3aTevIM T0- 
*KapHOM OMacHOCTH CyIIeCTBeHHOrO BKJIajja B 
JJaHHbIM (baKTOp He BHOCAT. 

Tpetuv (akTOp MO%KHO CBA3aTb C pa3BH- 
THEM WHpacTpyKTypbl B CeuIbCKUX TMOCeICHHAX 
(IIPOTSXKCHHOCTb YIM4HOH Tra30BOH HM BOONpO- 
BOJIHOM CeTH, YpOBeHb ra3ud@ukalluu, oOecne4eH- 
HOCTb TesIePOHHOM UW MOUYTOBOM CBaA3bIO). JJaHHBIe 
WOKa3aTeuM BXOJAT BO BTOPOH (akTop c OTpuila- 
TeJIbBHBIMM BecaMH. IloKa3aTesIM TOx*KapHON orac- 
HOCTH HU PYHKI[MOHAIIbHOrO UW PeCypCcHOrO COCTO- 
AHUA 10%KAaPHOU OXpaHbl HE BHOCAT CYII[eCTBeHHO- 
TO BKJIajla B JaHHbIM (akTOp. 

Iloka3aTesIM MO#KapHOU OMacHOCTH, KpomMe 
HlepBoro (akTopa, BHOCAT OOJIbINON BKIa, B UeT- 
BepTbIM (akTOP, MpH4eM CrOJa BXOAAT MepeMeH- 
Hble, OTHOCAIMIMeCA K MO%KAapaM, BOSHHKINMM 10 
pa3HbIM Tpv4vHaM, HO B JaHHbIM (akTOp He BXO- 
AT WOKa3aTeIM (yYHKUMOHAIbHOrO WU pecypcHoro 
COCTOAHHA TWOKAaPHOM OxpaHbl. CyeyyeT BbIIe- 
NMTb WOKa3aTeIH COMMAaIbHO-39KOHOMHYECKOrO 


pa3BHTHA CeJIbCKUX TeppHTOPHH, BHOCATNMX 
HavOObIUMH BKIa B 39TOT (akKTOp ToKapHou 
ollacHOCTH — WHBeCTHIIMM B OCHOBHOM Kaliutall; 
KOJIM4eECTBO OObEKTOB OOMIECTBEHHOrO TMTaHHA Ul 
BBOJI 2KWJIBIX JIOMOB. 

IIaTbIa dakTOp MO2*KeT OBITb CBA3AH C T10- 
Ka3aTesaMu QYHKI[MOHMpOBaHHA = §=§©6oOxKapHow 
OxpaHBbI (cpeyHee paccTosHue OT MO%*KAapHOu YacTU 
tO MecTa MloxKapa). JlaHHble WoKa3aTeM OxKUTae- 
MO KOppeJIMpyIOT C BeJIM4MHOM MHMBULYyasIbHOrO 
TOKapHoro pHcKa (KOJIM4eCCTBOM HOrMOmIMx Ha 
owkapax B pacyeTe Ha OJHOrO YeOBeKa). Uem 
OouIbIle cpeyqHee paccrosHuve WO ToO*KapHOu YacTH, 


TCM BbIme BOJIMUYMHa WORKAPHOLrO PUCKa. V3 110Ka- 


3aTesIen COUMAJIBHO-JKOHOMHYACCKOTO pa3BUTHA 





The second factor can be interpreted as char- 
acterizing the level of social security (number and 
shopping floor space, the number of catering and 
lifestyle facilities, the number of general educa- 
tional institutions). That is why this factor with a 
negative sign includes the variable "average time 
of arrival of first fire-fighting unit to the fire”. 
However, the indicators of fire danger do not 
make a significant contribution to this factor. 

The third factor can be related to the devel- 
opment of infrastructure in rural settlements (the 
length of the street gas and water supply net- 
works, the level of gasification, telephone and 
postal services). These figures are included in the 
second factor with negative values. Indicators of 
fire danger and functional and resource status of 
fire protection do not make a significant contribu- 
tion to this factor. 

Fire hazard indicators, in addition to the first 
factor, make a great contribution to the fourth fac- 
tor, and this includes the variables related to fires 
that occurred for various reasons, but this factor 
does not include indicators of functional and re- 
source status of fire protection. We should high- 
light the indicators of socio-economic develop- 
ment of rural areas that contribute most to this 
fire risk factor — investments in fixed capital; 
number of catering facilities and new housing. 

The fifth factor may be related to fire protec- 
tion performance indicators (the average distance 
from the fire station to the fire). These indicators 
are expected to correlate with the amount of indi- 
vidual fire risk (the number of fatalities per per- 
son). The greater the average distance to the fire 
station 1s, the higher the fire risk 1s. From the in- 
dicators of social and economic development of 
the rural territories, which make the greatest con- 


tribution to this factor, it 1s possible to allocate 
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CeJIbCKHX TeppHTOpHii, BHOCAIIMX HavOobIUIHK 
BKaJ, B JaHHbIM (PaKTOP MO2KHO BBIACIUTb TOUbKO 
«4HHCIO  OONleOOpa30BaTeJIbHbIX HU  JiIeyeOHO- 
TIpodusakTH4ecKuX OpraHu3alln». 

Bui paccuTaHbl 3Ha4eHHA KaxKOrO U3 
IATH (aKTOPOB JIA KaxTOrO cyObexta Poccui- 
ckoH Deyepaluu U MOCTpOeHbI rpadukKu B Wpoek- 
IMAX Ha (aKTOPHble OCU, re B KaYeCTBe OJJHOTO 
43 (aKTOPOB BbIONpasica (akTop | ws 4, KaKTbIM 
M3 KOTOPbIX XapaKTepu3yeT ypOBeHb TOKapHon 
olacHOCTH, a B KayecTBe Apyroro — OMH U3 
OCTAaBIUMXCA TpeX PaKTOPOB. 

B xayecTBe mpuMmepa Ha puc. | mpezcTaB- 
NeHO pachpeyeseHve B IIpoeKUMAX Ha (aKTOPHBIe 
OCH, COOTBeTCTByIoOlMe dakTopam | u 5. Jina 
(baktopa 1 OCHOBHOe MHOXKECTBO TOUCK JICKUT B 
lipeyemax oT —2,5 yo 2,5, mia daxTopa 5 — oT 
—1 yo 2. Pa30ueHve WIOCKOCTH Ha KBa{paHTBI IO 
OTHOIICHHIO K HYJICBbIM OCAM (baKTOPOB MO03BOJ1A- 
CT YCTAHOBUTh CIeJLYFOULYO CTPyKTypy pacripeyre- 
neHua CyOBbeKTOB Pocculickow Deyepanun 0 Ka- 
TerOpHAM: BbICOKHM YPOBeHb O%KapHOM OMacHo- 
CTH UM OObMIOe CpesHee paccrosHue TO TOKapHOHn 
yacTu (KBayqpaHT 1), HH3KHM ypOBeHb MoxKapHon 
olacHOCcTH HU OobUIOe cpeqHee paccTosHue 710 
ToKapHOM ywactTu (KBaapaHT 2), HU3KHH ypOBeHb 
TO#KapHOW OMAaCHOCTH HU HeOOMbIUWIOe CpeyHee pac- 
CTOAHHe JO MOx*KapHO YacTH (KBapaHT 3), BbICO- 
KH YpOBeHb MOxKapHOM OMaCHOCTH UM HeOOIbIUIOE 
CpeyiHee paccrosHve JO NO*KapHOM yacTu (KBal- 
pant 4). 

Kak BHHO 43 puc. |, HavOosee BbICOKHH 
yYpOBeHb TO*KapHOH OMacHOCTH HaOsHOaeTCA B 
TakKux CyObeKTax Kak Hopropoyckasd OOsacTh (10- 
paaKOBbIM HOoMep 8), IIckoBckaax oOmacTb (9), 
Tpepckaa oOsacTb (25), ApxaHrebcKad OOacTb 
(3), JlenuurpaycKkasa oOsactTb (6), Kamyxckasa 00- 
nactb (16), Wid KOTOpbIX 3HadeHHaA cakTopa |, 
XapaKkTepH3yIOMlerO YPOBeHb MOKapHON OMacHo- 
CTH, HavOoslee yasleHbl OT cpesHecTaTucTu4e- 
CKUX 3HaYeHHM B TMOJIOXKUTCIbHYIO CTOpOHy. Ca- 
MbIM HH3KHH YypOBeHb TlO%xKapHOW oOmacHocTu 
HaOmroylaeTcs B TaKUX CyOBeKTax, Kak PeciryOun- 
ka JJarecrau (55), KaOapaunHo-basnkapcKxasa Pec- 
myosuKka (56), Kapayaepo-Yepxkecckas Peciyosu- 
ka(57), PecrryOnuka Uaryutetua (59), Ueuenckas 


only "the number of the general educational and 
general health organizations”. 

The values of each of the five factors for each 
subject of the Russian Federation were calculated 
and graphs were constructed in projections on 
factor axes, where factor 1 or factor 4 was chosen 
as one of the factors, each of which characterizes 
the level of fire danger, and one of the remaining 
three factors as another. 

As an example, Fig. | shows the distribution 
in projections on the factor axes corresponding to 
factors 1 and 5. For factor 1, the main set of 
points lies within — 2.5 to 2.5, for factor 5 - from - 
1 to 2. Partitioning of the plane into quadrants 
relative to the zero axes of the factors allows us to 
establish the following structure of the distribu- 
tion of constituent entities of the Russian Federa- 
tion on categories: high level of fire danger and a 
large average distance to the fire station (quadrant 
1), low level of fire danger and a large average 
distance to the fire station (quadrant 2), low level 
of fire danger and a small average distance to the 
fire station (quadrant 3) high level of fire danger 
and a small average distance to the fire station 
(quadrant 4). 

As can be seen from Fig. 1, the highest level 
of fire danger is observed in such subjects as 
Novgorod Oblast (number 8), Pskov Oblast (9), 
Tver Oblast (25), Arkhangelsk Oblast (3), Lenin- 
grad Oblast (6), Kaluga Oblast (16), for which the 
values of factor |, characterizing the level of fire 
danger, are the most distant from the average val- 
ues in the positive direction. The lowest level of 
fire danger is observed in such subjects as the 
Republic of Dagestan (55), the Kabardino- 
Balkarian Republic (56), the Karachay-Cherkess 
Republicv(57), the Republic of Ingushetia (59), 
the Chechen Republic (60), for which the values 
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PecryOsuka (60), Jit KOTOPBIX 3HadeHHA (akTOpa 
| HanOomee yyaIeHbl OT CpeyHeCTaTHCTH4eCKUX 
3Ha4eHHH B OTPHILaTeJIBHy!0 CTOPOHY. 

Jina daxtopa 5, onvchrBarollero cpeyHee 
paccTosHWe OT MecTa TOx%xKapa ZO MoOxKapHou ya- 
CTH, HawOoslee yasieHbI OT CpeyIHUX 3HAaYeHHM B 
OOJIbIITYHO CTOPOHY TOYUKH, COOTBeTCTByIolmMe He- 
Herkomy AO (4) u UykotcKomy AO (81) (puc. 1). 
Jina 9TUX CyYObEKTOB CpeyHee paccTosHHe JO T0- 
*%KAaPHOM YaCTM CYIMIeCCTBeCHHO BbIIle, 4eM B cper- 
HeM 110 Poccnuckon Denepamnu. B To *xe BpeMA 
CcpeyHee paccTosHHe 710 MOxKapHOM actu WIA 
Kamuatckoro kKpas (75) cyllecTBeHHO MeHBbIIe 
CpeHeEpOCcCHMCKUX MOKa3aTeIeH, COOTBeETCTBYIO- 
iad TOUKAa B (akKTOPHOM WJIOCKOCTH HanOosiee 
yualeHa B CTOPOHY OTPHaTeIbHbIX 3HAaYeHuH 
(baxtTopa 5. 

Ha puc. 2 mpeycTaBsIeHo pacnpeyeseHue B 
IIPOeCKIIMAX Ha (PAKTOPHbIe OCH, COOTBETCTBYFOIIME 
(baxtopam 4 u 2. Jina dakTopa 4 OCHOBHOe MHO- 
2KECTBO TOUCK JIEXKUT B Ipeyemax or —1 Wo 2, WA 
(baxtopa 2 — or —3 yo 3. Pa30ueHue WIOCcKOCcTU 
Ha KBajIpaHTbI 10 OTHOIMICHHIO K HYJICBbIM OCAM 
(pPaKTOPOB TO3BOJIACT YCTAHOBUTb CJICIYFOLLyt!o 
CIpyKTypy paciipeyeseHua PerwOHOB MO KaTero- 
PHAM: BbICOKHH ypOBeHb MOKapHOM OMaCHOCTH UH 
BbICOKHH YpOBeHb COlMaIbHOrO oOecle4ueHHsA 
(KBayIpaHT 1), BbICOKHM YpOBeHb WoO*KapHOH omac- 
HOCTH UH HU3KHH YpOBeHb COMMaIbHOrO ObecrIede- 
Hua (KBaqpaHT 2), HH3KHM YypOBeHb TOxKapHon 
ONacHOCTH HU HU3KUM YpOBeHb COlMalIbHOro obec- 
eyueHua (KBapaHT 3), HH3KHM ypOBeHb To%«Kap- 
HOW OMaCHOCTH UW BbICOKHMM YpOBeHb COIMMasIbHOrO 
oOecneyeHua (KBapaHtT 4). 

Kak BUHO U3 puc. 2, HanOolee yylasleH- 
HbIMM OT CpeyIHeCTaTHCTHYeCKUX 3HAaYeHHH JIA 
(baktopa 4, xapaKTepu3yIOllero ypOBeHb MoxKap- 
HOM OMaCHOCTH, ABJIAKOTCH XaHTbI-Mancuncknu 
AO (45), Amano-Hepnerxkun AO (46), Henenkun 
AO (4), JlexuurpaycKkas oOsacTb (6), MockoscKkaa 
oOmacTb (20), Apocnapckasd OOsacTb (27), Ia KO- 
TOPbIX XapaKTepeH BBICOKHH YypOBeHb Mo*KapHon 
olacHOcTH, a TakxKe PecityOumkKa Xakacua (65), 
KOTOpad XapakTepH3yeTCA HH3KHM YpOBHeM I10- 


*%KaPpHOU OMACHOCTH. 
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of factor 1 are the most distant from the average 
values in the negative direction. 

For factor 5, which describes the average dis- 
tance from the place of fire to the fire station, the 
points corresponding to Nenets Autonomous Dis- 
trict (4) and Chukotka Autonomous District (81) 
are the most distant from the average values 
(Fig.1). For these subjects, the average distance to 
the fire station is significantly higher than the av- 
erage for the Russian Federation. At the same 
time, the average distance to the fire station for 
the Kamchatka Krai (75) is significantly less than 
the average Russian indicators; the corresponding 
point in the factor plane is most distant in the di- 
rection of negative values of factor 5. 

Figure 2 presents the distribution of the pro- 
jections on factorial axes corresponding to the 
factors 4 and 2. For factor 4, the main set of 
points lies within -1 to 2, for factor 2 — from — 3 
to 3. The division of the plane into quadrants with 
respect to zero axes of factors allows us to estab- 
lish the following structure of the distribution of 
regions by categories: high level of fire danger 
and high level of social security (quadrant 1), 
high level of fire danger and low level of social 
security (quadrant 2), low level of fire danger and 
low level of social security (quadrant 3), low lev- 
el of fire danger and high level of social security 
(quadrant 4). 

As Fig. 2 shows, the most distant from the av- 
erage values for factor 4, characterizing the level 
of fire danger are Khanty-Mansiysk AD (45), 
Yamalo-Nenets AD (46), Nenets AD (4), Lenin- 
grad Oblast (6), Moscow Oblast (20), Yaroslavl 
Oblast (27), which are characterized by a high 
level of fire danger, as well as the Republic of 
Khakassia (65), which is characterized by a low 


level of fire danger. 
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Parrop 1 
Puc. 1. PactipegzeneHue ToueK B PaKTOPHOH WOCKOCTU 
«baktop | — daxktTop 5». 
Fig. 1. Distribution of points in the factor plane 
"factor I - factor 5". 





-4 3 aD a 
MaktTop 2 
Puc. 2. PactipezemeHue ToueK B (aKTOPHOM MIOCKOCTU 
«akTop 2 — daktTop 4» 
Fig. 2. Distribution of points in the factor plane 
"factor 2 - factor 4" 
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Puc. 3. Pacnpegenenue ToueK B (aKTOPHOM TIpocTpaHcTBe 


«bakTop 2 — daxtop 5 — daxkTop 4». 


Fig. 3. Distribution of points in factor plane 
"factor 2 - factor 5 - factor 4". 


IIpumMep paciipeyeseHua WpoekiHi PakTOpoB 
B TP€XMepHOM TIpocTpaHcTBe peCTaBsIeH Ha 
puc. 3. B kayectBe ocu z BbIOpaH daktTop 4, xa- 
PaKTepH3YIOWNIMM ypOBeHb MOxKapHON OMaCHOCTH, 
B KaueCTBe ABYX Apyrux oceli BbIOpaHbI PakTOPBI 
2 U5, XapaKTepH3YIOIIMe YpOBeHb COMMasIbHOrO 
oOecnieyeHuaA UH NOKa3aTeiM PyHKIMOHMpoBaHHA 
Tl07%KapHOUW OxpaHbEl. 

3ak1o4eHHe. B pe3yibTate (akKTOPHOrO aHa- 
3a WOKa3zaTeeH MOxKAapHOM ONAaCHOCTH, PYHKIIMO- 
HaJIbHOrO HW peCypCHOrO COCTOAHUA MO*KAapHOUM Oxpa- 
HbI MW WOKa3aTeIeH COMMAJIbHO-IKOHOMHYECKOTO pa3- 
BUTHA CeJIbCKHX MOCesIeHHM CyObeKTOB PoccnicKkori 
DMeyepaumu 3a nepuoy c 2014 no 2016 Ir. BBIABIIeHBI 
(paKTOPbI, CBA3AHHbIC C TO%KAPHOM OMACHOCTbIO B 
CeJIbCKHX MoceeHHAX. ITpopeyeHa OlleHKa BJIMAHHA 
(paKTOPOB, MOPOXKTarOWIUX WOKAPHY!O OMACHOCTb B 
CeyIbCKHX ToceseHuAX. Ilosy4eHHbIe pe3yIbTAaTHI 
TO3BOJIAT paspadoTaTb MepOrpuATHA MO CHY2KCHHIO 
PHCKOB MO2%KapHOU OMACHOCTH B CeJIbCKHX TOCesIeHH- 


ax Poccuuickouw Deepal. 
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An example of the distribution of factor pro- 
jections in three-dimensional space is presented in 
Fig. 3. Factor 4 is chosen to be the z-axis, which 
characterizes the level of fire danger, factors 2 
and 5 are chosen as two other axes, which charac- 
terize the level of social security and indicators of 
functioning of fire protection. 


Conclusion. The factors connected with fire 
danger in rural settlements are found in the factor 
analysis of fire danger indicators, functional and 
resource condition of fire protection and indica- 
tors of social and economic development of rural 
settlements of the Russian Federation subjects for 
the period from 2014 to 2016. The influence of 
factors causing fire danger in rural settlements is 
estimated. The obtained results will allow devel- 
oping the measures to reduce fire risk in rural set- 


tlements of the Russian Federation. 


Ce) 


> / MPO? ! 


Safety of Technogenic and 





bno0sMorpadmuyeckni CIHCOK 
1. OO yrBepxTeHHu OcHoB rocyapcTBeHHOH 


TOouMTUKH Poccuiickow Deyepauuu B oOOacTu 
TOKapHOu Oe3onacHocTu Ha Wepuor Wo 2030 ro- 
na. Yka3 IIpesugeuta Poccuuckon Meepaiuu OT 
01.01.2018 r. Ne2 [OnexrponHHpm pecypc] / 
OQNEKTPOHHBIM (OH WpaBOBOM MW HOPMaTHBHO- 
TEXHHY4eCKOH JOKYMeHTalMu. — PexuM ocTy- 
tia: http://docs.cntd.ru/document/556185311 (qa- 
Ta oOpamenua: 22.03.2018). 

2. bangun, K. B. Teopus BeposTHoctevt u Ma- 
TeMaTHyecKad CTaTucTuKa: Yueduuk / K. B. ban- 
muuH, B. H. bamimrkos. — Mocxsa : Jlaurkos u K, 
2016. — 472 c. 

3. Koosapp, A. WU. [[puknayHas MaTrematTuue- 
cKad cTraTucTuka. Jit WHxKeHepOB HW Hay4HbIx 
padotHuKos / A. VU. KoO3app. — Mocxsa : ®n3- 
MaTuIMT, 2012. — 816c. 

4. Iloxapbi u WoxapHad Oe3onacHocTs B 2016 
rony: Craructuyeckui cOopHuK / nox odmer 
pegakuuven JI.M.lopmaueuxo. — Mocksa 
BHUUIO, 2017. — 124 c. 

5. Celbckue Tepputopuu PoccuncKou PDexe- 
pamun [DneKTpoHHbI pecypc] / Caliir Deepass- 
HOH CUyKObI TOCyapcTBeHHOM CcTaTHCTHKY. — 
PexKUM jocTyma: 
http://www.gks.ru/wps/wcm/connect/rosstat_mai 
n/rosstat/ru/statistics/regional statistics// (jaTa 


odpamenua: 02.03.2018). 


Ilocrynusa B pexaxiro 05.02.2018 
CyjaHa B pexakiuto 06.02.2018 
3amiaHupoBaHa B HOMep 20.04.2018 


tp://bps-journa 


References 

1. Ob utverzhdenii Osnov gosudarstvennoy 
politiki Rossiyskoy Federatsii v oblasti pozharnoy 
bezopasnosti na period do 2030 goda. Ukaz Pre- 
zidenta Rossiyskoy Federatsii ot 01.01.2018 No. 2. 
Elektronny 
tekhnicheskoy dokumentatsii. [On the passage of 


fond pravovoy 1 normativno- 
The Principles of state policy of the Russian Fed- 
eration in the field of fire safety for the period until 
2030. Decree of the President of the Russian Fed- 
eration dated 01.01.2018 No. 2. Electronic Fund of 
legal and normative-technical documentation. ] 
Available at: 
http://docs.cntd.ru/document/556185311 (Gn Rus- 
sian). 

2. Baldin, K.V., Bashlykov, V.N. Teoriya 
veroyatnostey 1 matematicheskaya statistika. [The 
theory of probability and mathematical statistics. ] 
Moscow: Dashkov and K, 2016, 472 p. (in Rus- 
sian). 

3. Kobzar, A.J. Prikladnaya matematicheskaya 
statiskika. Dlya inzhinerov i nauchnykh rabot- 
nikov. [Applied mathematical statistics. For engi- 
neers and scientists.| Moscow: Fizmatlit, 2012, 
816 p. (in Ryssian). 

4. Pozhary i pozharnaya bezopasnost’ v 2016 
godu. Statisticheskiy sbornik pod obshchey 
redaktsiey Gordienko, D.M. [Fires and fire safety 
in 2016. Statistical collection under the general 
editorship of Gordienko, D.M.] Moscow: VNHUPO, 
2017, 124 p. Gn Russian). 

5. Sel’skie territori1 Rossiyskoy Federatsii. Sayt 
Federal’noy sluzhby gosudarstvennoy statistiki. 
[Rural areas of the Russian Federation. Website of 
the Federal State Statistics Service.] Available at: 
http://www.gks.ru/wps/wcm/connect/rosstat_main/ 
rosstat/ru/statistics/regional_statistics//. (in Rus- 
sian). 


Received 05.02.2018 
Submitted 06.02.2018 
Scheduled in the issue 20.04.2018 


ru es 





458072 D / y 


Safety of Technogenic and Natural Systems | 





Hopowun Asexcanop Avsiekceeéeuy, 

HAUGIbHUK HAVYYHO-UCCIEOOBAMEIbCKOZO YeHMpa 
Op2aHu3aYuUuOHHO-ynpaeleHY¥eCKUX NpobsemM no- 
x#CapHoUu bez0nacHocmu, PedepabHoe 2ocyOap- 
cme6eHHoe Or00xCcemHoe yupescoenue «Bcepoc- 
cuuckuu opdeHa «3HaK [louema» Hay4Ho- 
UCCIEOOBAMEbCKUU UHCMUMyM nNpomu6onosHcap- 
Hou oboponbl» (PL BY BHHHTO MIC Poccuu), 
(P®, Mocxoecxaa obnacmb, 2. Banawuxa, MKp. 
BHHUHTIO, 0. 12), HOKTOP TEXHU4eECKUX HayK, 


vniipo_1_3@mail.ru 

Xapun Baadumup Baadumupoeuys, 

HAUGJIbHUK OMOEA PECYPCOB NOIHCAPHOU OXPaHol 
U NCUXOMOZUYLECKUX UCCIedO6aHUU, DedepasbHoe 
2ocyvoapcmé6enHnoe O1002tCEMHOE yYUpeHCOeHUe 
«Bcepoccuuckuu opdena «3Hak [louema» Hay4no- 
UCCIEOOGAMENbCKUU UNCMumMyM npomu6onoscap- 
Hou oboponol» (PL BY BHHHTO MYC Poccuu), 
(P®, Mocxoecxaa obnacmb, 2. Banawuxa, MKp. 
BHHUITO, oO. 12), 


vvkharin @ yandex.ru 


Boopuneée Eezenuu Bacunvesuy, 

cmapuuu Hayunolu CompyoHuK, MPedepaibHoe 
2ocyvoapcmé6ennoe b1000tcemHoe yupencoeHue 
«Bcepoccuuckuu opdena «3Hak [louema» Hay4uno- 
UCCIEOOGAMENbCKUU UHCMuMmymM npomu6onoscap- 
Hou obopoHnol» (PL BY BHHHTO MYC Poccuu), 
(P®, Mocxoecxaa obnacmb, 2. Banawuxa, MKp. 
BHHUHTIO, 0. 12), KanqMaT OMOJOrM4eCKHX HayKk, 
bobrinev2002 @ mail.ru 


Yoasuoea Enena FOpveena, 
CMapwWuUu HAYYHbIU COMpPYOHUK OMOEA PeCcypCcoée 
NOHCAPHOU OXPAHbl U NCUXOMOZUYECKUX UCCIeO0O- 
6aHuu, PedepalbHoe 2ocyOapcmé6eHnHnoe 6100- 
ocemHoe yupencoeHue «Bcepoccuuckuu opdena 
«3Hak Ilouema» HayYHO-UCCIEOOBAMEIbCKUU UH- 
cmumym npomuseonoscapnou obopoHol» (PL BY 
BHHHUETO MYC Poccuu), (P®&, Mockoécxkaa o6- 
jlacmb, 2. banawuxa, ukp. BHHHITO, o. 12), 
KAHOUOGM MeXHUYECKUX HAYK 
otdel_1_ 3@mail.ru 
Konoawoe Anopeu Anekcanopoeuy, 
6EOVWUUU HAYYHbIU COMPYOHUK OMOEA PeCyPCO6 
NOHCAPHOU OXPAHbl U NCUXOMOZUYECKUX UCCIeO0O- 
6aHuu, PedepalbHoe 2ocyOapcmé6enHnoe 6100- 
oacemHoe yupencoeHue «Bcepoccuuckuu opdena 
«3Hak Ilouema» HaYYHO-UCCIEOOBAMEIbCKUU UH- 
cmumym npomuseonoscapnou obopoHol» (Pl BY 
BHHHETO MYC Poccuu), (P®&, Mockoécxkaa o6- 
jlacmb, 2. Banawuxa, uKp. BHHHITO, 0. 12), Kan- 
Quoam qdu3zuKo-MamemMamuyecKUXx HAYK 
akond2008 @ mail.ru 


p://bps-journa 





Poroshin Aleksandr Alekseevich, 

Head of the Research Center of organizational 
and managerial issues in fire safety. 

Senior research scientist, Federal State-Financed 
Establishment «All-Russian Research Institute for 
Fire Protection of Ministry of Russian Federation 
for Civil Defense, Emergencies and Elimination 
of Consequences of Natural Disasters» (FGBU 
VNIPO EMERCOM of Russia), Balashikha, 
Russian Federation 


vniipo_1_3@mail.ru 

Kharin Vladimir Vladimirovich, 

chief of the fire department and psychological 
research resources Federal State-Financed Es- 
tablishment «All-Russian Research Institute for 
Fire Protection of Ministry of Russian Federation 
for Civil Defense, Emergencies and Elimination 
of Consequences of Natural Disasters» (FGBU 
VNIIPO EMERCOM of Russia), Balashikha, 
Russian Federation 


vvkharin @ yandex.ru 

Bobrinev Evgenty Vasilevich, 

senior research scientist, Federal State-Financed 
Establishment «All-Russian Research Institute for 
Fire Protection of Ministry of Russian Federation 
for Civil Defense, Emergencies and Elimination 
of Consequences of Natural Disasters» (FGBU 
VNIPO EMERCOM of Russia), Balashikha, 
Russian Federation, PhD, 

akond2008 @ mail.ru 


Udavtsova Elena Yurevna, 

senior research scientist the department of fire 
safety and psychological research resources, 
Federal State-Financed Establishment «All- 
Russian Research Institute for Fire Protection of 
Ministry of Russian Federation for Civil Defense, 
Emergencies and Elimination of Consequences of 
Natural Disasters» (FGBU VNITPO EMERCOM 
of Russia), Balashikha, Russian Federation, PhD 
otdel_1_ 3 @mail.ru 


Kondashov Andrey Aleksandrovich, 

leading research scientist, department of fire 
safety and psychological research resources 
Federal State-Financed Establishment «All- 
Russian Research Institute for Fire Protection of 
Ministry of Russian Federation for Civil Defense, 
Emergencies and Elimination of Consequences of 
Natural Disasters» (FGBU VNIIPO EMERCOM 
of Russia), Balashikha, Russian Federation, 
akond2008 @ mail.ru 


Tul — 


